Catalytic and structural properties of trypsin-treated 4-aminobutyrate aminotransferase.
4-Aminobutyrate aminotransferase (EC 2.6.1.19, 4 aminobutyrate:2-oxoglutarate aminotransferase) is cleaved by trypsin, yielding an enzymatically active species which can be separated from the split peptides by gel filtration. The shortened enzyme derivative gives one band (Mr = 95,000) on polyacrylamide gradient gel electrophoresis. Changes in protein conformation induced by tryptic digestion were studied by fluorescence spectroscopy. The native enzyme tagged with the chromophore fluorescein yields a rotational relaxation time of 106 ns, whereas the trypsin-digested enzyme gives a rotational relaxation time of 33 ns. The decrease in rotational relaxation time is attributed to flexibility of the polypeptide chain with enhanced rotational freedom of the probe covalently linked to one thiol group. The reactivity of sulfhydryl groups toward 5,5'-dithiobis(2-nitrobenzoic acid) is also affected by trypsin cleavage. More--SH groups (2.6/dimer) become reactive toward 5,5'-dithiobis(2-nitrobenzoic acid) as a result of trypsin digestion. Local conformational fluctuations are induced as a result of tryptic cleavage, but the catalytic sites remain intact. The peptides released from 4-aminobutyrate aminotransferase were characterized by fingerprint analysis and their amino acid composition determined.